BEST AVAILABLE COPY 

<i2)«i*ttaft»i=»-3i*T»n*;h.fcBieaj« 



(19) ttH^ftft^ttMH 

(43) g IB ft BUB 
2002^4^4 B (04.04.2002) 




PCT 



(io) sieaiHM 
WO 02/27898 Al 



(51) SfKttftttfl 7 : 
(21) 

(22) StKUSSH: 

(25) BfKfflfficomii: 

(26) BRtttHttVB: 



H02K 33/16 



PCT/JP01/08409 



(71) IMA rXB^R < tt©»« ■tOl^t;: ftTffi 
»jtSM*a6tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T571-8501 ^KJSP^Hrp 
^FIKKXKStt Osaka (JP). 

2001 *9 S26 B (26.09.2001) (?2) 

(75) «W%/*ffiA f#HI=Ol*T«>*;: JMFfl-M 
B#fi§ (KAWANO, Shinichiro) [JP/JP]; T 574-0006 *BEJ& 

^SrP *ffi<DMBr 10-22-1105 Osaka (JP). ttfflJ&B] 
B*l§ (UEDA, Hiroshi) [JP/JP]; T 662-0832 ftffi IRffigrti ? 

M H 2-6- 1 1 Hyogo (JP). ¥ » » IS (HIRANO, Mikio) 
[JP/JP]; T 584-0073 *Etffgffi#rtT*7t!l , & 1-9-60-709 
Osaka (JP). fUBBIEU (WADA, Masami) [JP/JP]; T 
573-0083 *EllMfc*m**fMfc*r55-l Osaka (JP). 



(30) ffiSfcte^r-*: 

*#fil2000-292051 2000 *9 £ 26 0 (26.09.2000) JP 
2000-320614 

2000 *f 1 0 n 20 B (20. 1 0.2000) JP 

12000-330242 

2000 ^10 £ 30 B (30.10.2000) JP 



(74) VtmX: g&Xm, ^(lWAHASHI, Fumio et ah); T 

571-8501 xmm<]U<fi*¥n*\oo6m*!>®T%&m 

SJft£*ttrt Osaka (JP). 

mm*] 



= (54) Title: LINEAR ACTUATOR 




(57) Abstract: A stacked core, comprising a plurality of magnetic plates (22) 
circumferentially stacked to form a tubular body, characterized in that each of 
the magnetic plates (22) adjacent to each other further comprises a connection 
point (25) on either of the outer peripheral side upper and lower parts of the 
stacked core and a gap part (26) on the opposite side of the connection point 
(25) and that the connection point (25) is circumferentially provided on the 
stacked core alternately between the upper part (23) and the lower part (24) 
thereof, whereby a radial stacked core can be assembled easily. 

(57) gift: 



00 nTX'&'oX 



° S523s T«24fcSStK»fcClfc*»afc1-*«Jl37T»DN 5 



WO 02/27898 Al 1 HIM IDIIH II liBil Hill 1111 1 1I III Hill lllll Hill Hill III! II1I1D III! III! 1111 



(81) ffiSS (Bft): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Jg£B (fctiL): ARIPO ft It (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), 2-7V7^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y 



(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ft Hf (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 02/27898 



PCT/JPOl/08409 



w m m 

HI2 6&jbv>t> a^c'J^ry^fii-^SRilBts. £©U- 

fijfc*»£ftTfct>N *©»ffi©l&#tt0J*«**.&5tf 5 ©|*|3-* 
MgtfNffi-tf&tii^ *^5#6©ft3-*M'J#S;fg£&5<fc?^ 
20 *^5#©M#^ft^ft^ fc »# 7 fcHJSSftT^*- Jil±© 

^sg© u -tt^^j- x — * t? t± n >r ;na$ 2 entity ^"^^4 

25 ^i^DMbTlft^[B){-amSl&-r^o 

bfrb&fffc^*© ij-77^ix-^l^ WT© ck9ftim# 



WO 02/27898 



PCT/JPOl/08409 



2 

£1JDB0bTJP#£**."£V*fcfcIli>i'i3« £© «k -5 fr^T-fciu gjl 
(2) mX-mLX^ft^&s JS— ©JP*OKtt<RTf*Ji=i7 , ft#T*N F*) 

*gng t: \zm m # -e * s 9 - * 5aa & £ © anttR ^ is ©4g*#a< 

#ffifflfc&ag«teli8©8»HI#*&<fc*o ^©fc#>> fta-^Sfl© 

f 5 mmm x % a t v m it- & o & « 

^©S&Ma 5 ^*. £>*iSo bfrU £©#ftt£eMf£&E3i#l*!£?& 

25 ^0J©H^ 



WO 02/27898 



PCT/JPOl/08409 



3 

tmmt*?* y7&Bm$hz>ffi®ifc£-&%%im?7x&-ox, zom 
mm fats m&mzMiJjfa^MLtzT^^^frmmfabfrbtezmm 

bfell37TSot, t&lBffi##©Pittl»N fffitt#0*Mllfc*r*iffla s 

m 2 fctn^j i © ft a - * § ^ r n 
25 ®3 (a) \±mMMi®mmte-7vyp®ft-fflfflfrz>%tcm, (b) 

bi 6 itmmm 2 ©sBM&Kfcw-riao 



WO 02/27898 



PCT/JP01/08409 



4 

m 7 \±mnm 2 amm? t^-tel 

0 8&HWJ 2CD^E-;i/ Fl/fct*l3 — ^W*^^"l3o 

0 1 2 3 ©»tt«*^"rnio 

0 1 5 &|*3 3-*6B£5*"f EL 

01 6Ht2^iBiufc»tt«*wriao 

m 1 9 5 (DrtH-^ascD-MffiiHo 

0 2 OttH^jecD^a-^gpc-aJirSEIo 

02 1 nmmmi (Dft3-?u<D-$mmmo 

0 2 2miJS^J8©(*!3-^^©-^iT®Eio 
0 2 3&Hffi#y9©fi3-^SB©-Mffl0o 
112 4&£gli$l 1 oorta — MrM. 
0 2 5ttfi;WJ l l cD[*)3-^®-Sfl$T®0o 

02 6 (a) \Z'&%(DV -T7??i-x.-*<D%inm, (b) iifia 
$g BJ1 £ IISS -T £ & © S & ©ra 

(iii^) 



WO 02/27898 



PCT/JPOl/08409 



5 

Ltzzijfrffi 1 2 t, ft3-?ffi 1 3 £ft<IJk:IB® 1 4 

1*1 3 1 3 ^3-^3B 1 4 b<D3r* y 7"fc&gbs n^/l/gB 
1 2 &m£TZMMtem^t&MtZ>fc&MGfr 1 5 a N 15b^ £© 
*^X?i5it 1 5 as 15 b££j$-r3R^>bs©JgI&ft 1 6 b%M%.Z>o 
5 7*#J&5tf- 1 5 a\ 1 5 btts 6 ©1^3-^® 1 3 {|iJ©ffliJIS^ 

@££*it^s 0 iSlftfti 6©-«tiis Jgifrfti 6©igifr£^giwm 

irs &o ^fes £©&#§& 1 7 ©m^fftfc&s 

io <«s :^;i,^l 2«*i31ES&*«'>£<1-££^#T*§£ 0 

u -tt^^x-^ 160, u±mmn& 1 7 0, 171, 
mm&&i 7 2, 3£*#aMi 7 3mfrt>mm£ft%o ^o&otz&m 

15 $5£xt:3 >C/i^3 h J;V> 0 

«Cs ^©'J-77^^ax-^§iitKi0|t§o l*J3-^$l 3 

hLTV^o U >^>K©}ft£l*J3-^ 1 3©M0£|gfr3o ^®ij> 

20 ^3-^gp 1 4{±s ^^ff$©s?igii^*ii^[qifcajibx nfittti 

TV^ol*J3-^ 1 3 &s^3-^£P 1 4©P«3ffl!lt^g-r§o^bT, 
^3-£g|U4£:F*|3-^13 OM!Ji:{*¥fTfc^oT £ Ds 

U >^©tJs^5#1 5 a s 1 5 b&mmfol 6 © ftMJ® 
25 @£;X&EA@;££tlT^3o 1 5 a N 1 5bOl^ 

Isl&s ^3-^95 1 3 ©^g^lRl^IqJts P D^tK^SM- 1 5 as 
1 5bliIIi:&ot^So 7jc«5tt 1 5 a©?&j£y:i*J3-^ 1 3 
fr£>^3-^2tf 1 4^3t«frs 7*&KJt 1 5 b©M&^3-^g|$ 1 4 
fr£>l*J3-^SB 1 3-N?itfo 



WO 02/27898 



PCT/JPOl/08409 



6 

ititts l 4 £ft3-^£B l 3 fc-c*#;i/-:7$7iMft-r 

fc~3< <fc-5x 77c^M6it 1 5#3£®Jir&o ^bts ««fe© ft 

s&ft i 6 *ii^t^o 

fl3--*ffi 1 3(±> DDdP 2 1 S 2MmDSxfeS^^t'jP^* s -S©?i 
«2 2 *JSI^|qlK:*Ji-rsc: £~C&f&$nZo ^©^3-^130 
<®m±s W 2 2©^jl{PJ©±^2 3XfcfcTflS2 4 

t yrg2 6*Stt5c ^UTs £ © * * y 7$ 2 6 *s_h^. TSIk ± 

-j©»ts 1^2 5&aftH-*^tTx i^D^^a^«2 2(i, mm 

«fl23fcfc32:f£^ »D©V^tt*Ufc«tt*2 2©«*§J&2 5 

^3-^gP 1 3©F"3ji{ffl{H!]® 2 7 Klltf^ IK D -£5 
r^fc^s MffitiZ 5£±Sff, 4>^bSP. TSPfclRl«rK:l9!ltx fc3-*« 



WO 02/27898 



PCT/JPOl/08409 



7 

1 3 oftmwmn 2 7 -cans u & tt& c t t * < 0 

&fcs ±x£ bfelln T©g^#&£s El 3 Sffl^TWBt*. * 1% 

tw©H4i2 2 s-Jiitafa-r^s-rso * bTs SISnT'OWS 

g*g£2 5 {As ±pP 2 3 n TaP 2 4 N ±qfl 2 3 s T nP 2 4 hl>5J|-£r£s 
±T£S£> flit^lt^<o fc&N K^51W2 2©^ 
fl!HII1B©±8&2 3 tSlB^2 5#&*ifc£s Tni$2 4 ©#{3jl|g;&}£& < s 
i$^5?&tt*E2 2#gtft£££#T*£3>t£3il3bT:fc<o ^iC> M 
&-&5i8tttR2 2©^M«®©Tai$2 4 £3t*gj& 2 5 tf&tifis ±ofl 
2 3©££}g^2 5l±*<s i^51ttI2 2*s«ti*«fc5*«SB 
tbt*<. 

*Ji3 7 , 6Di*i^Hfflili®fc*iSaH4ffi2 2®rtllfilt»x 5 Mtt 

5ft«!ltT*<.' fc** ®M^2 5§ig(t^-i:TT^T©PD^a^ 
(4«2 2*»*gbfc©fci\ <g>< MTO^-Tr&'K EttlR2 2© 

Ts mmfo7vvt 3 0©*WB«£5loKS£i:"T?N mmfc^vy? 3 

O^RfliJK^sefJS^^t-rSo «JI#:/ny* 3 0 ©|*]Jil|fj«® 2 7 l± N 

{is |$D^5aM#^£fcSM£ttT^&^©-£s ®S*|p]tg|o5S 
Si/#fK£s Sl3£;&2 5 ©&V^ffitfH3P&#ll^ S<*^t^<o 

//3 0<Z)rtfflftl*Rtt*fc"r*fcN ^JSftll±aiffi«©«fJi*lnlC5l^a 



WO 02/27898 



PCT/JPOl/08409 



8 

jt*gj&2 5 l^D^a^'14^2 2©*J?H8H»li©-3B 

^9^141^2 2*s^t5^t f7«2 6 £T?M^TV> <o 

10 ^LT, ?i1«2 2#JS#fafc:&^fclSIB£B9^T«JB&fta XoiZtc 

%> o 

15 

20 &&-c&<£bi3i/*£.&!)&t&\sXb&^o 

mmm 2 ) 

#5 2*Wf £iSS&#5 3#IEg£tU $ £> £*©*MII fc^3-#SG 5 
25 4 #fE§£frlT^3 &®T*&3o F*]3-^gB5 1 (i U©3-f /1/§M 



WO 02/27898 



PCT/JPOl/08409 



9 

£©B£s 12 6 ©^20 5 7 0I^L 1 &0 7 fc^f<fc 5 
JlbfcP£©$;4M5 5l§0EflIL 0 <b|s| D\fSi:t^o £©[*]3-^ 

5 9 N 5 9' ^iSttT^So 
fc:Jb\ 5 1 ©§£S£lRj±-r £ feft^ EI 7 

rt3-*8B5 loSSBI^ n>f Life* ny r©&IB£:ffl«K 

8»£#«fc*5 0-8 0%-£fc£o 

*fcs 2 .{r©:^ ;i/£Wf HlOfcwti^Hi* 

#01 lt^t*>©"e*^ *n'y h 4 6&±T2 *F/r&£o 



WO 02/27898 



PCT/JPOl/08409 



10 

^ZttfrZo M^-*fc&M#fott*^M#$/B£*l£o CCD* 

5 3b»«tt*©RB&nfc^lRlN JI#:i$£fci±T#|q] (axial) fcjKJW^lqlfc© 
»«EtiS©T?N £©#ft©?&m#&©fr#&#T*fc*ii£iH^ bfcftZo 

m%tt&nMWHR&s v^Tti©^iqjt^bt *»m»«cfi8^tt*i#o 

#|ca©4$& tibl^-r-S !><£^fc©-C&3o fi£^T?$£© 2 #|qk 

io ^#:^t^±m^^tSJ^M^|qI^^^^*ii^^l^©?im^t4* J ^v^ 2 # ft 

15 . (HJ60O 3 ) 

T2^IOLfe*©T-fe D> frm$titzMftU7 4fctfS;K60iJ2 t^&^F 
il©»^N 0J*tf##J£*ifcaH4ffi6 9 (±0 1 2(C^ 
t<fc^ttiTM«ti &£r*>&<o CiT?»i4«6 9s 6 9 '©Pf 
20 ML 2ttlftl*tt«tJift©«^JiI©fflllD^&L 0 ^|5lCJ:-r^o 

£fcs BM81-*ai4«M0«*SS&7 lJI£L3JMtt*S©if&La, 

L2=L0/Ld* (Ld-La + Lb) ©5$T-&££ *i3 0 -?©^s 

ei 1 3 km-r&sfcnnm 2 fcBttfc*? t> fcfc&s jfcjtfttfcsijgf a,, 

25 £©J;5fc2#iiJ£;lxfc±T*©l*l3-*±gB7 2s ^3-^TS73§ 
l/y-f KSfc#*ttx D 0 1 4 Izmir «fc-5±T3!l* 

\zmm$htzft3-?±U7 2s i*i3-^Tgi$73 tmfr&x ztiZo 



WO 02/27898 



PCT/JPOl/08409 



11 

ns-?®®? -ifrft 2 >t(dm-&\±, mi 6 t^r *3«tt«ft±+ 

5 ±SP75, |*|3-^T3I$77£H^;i/g&88, 89 

*MM**»KfcT i e--/l> I 5 bTrt3-*»ft»S. 

Ull 8 J3^lT£5l*|3-^8 3&3-?©:r>f-*g&81J:lo© 
10 3-^gP*#^8 2fMbt^So :r^-Xg|$8 ltt»ttfiS'J>^tt 

S-frSKU i«©M£ftftMifr#©^»i#ii^-&£*T&3o 3o 

©7^ -*gfl8 1 B\ 3-^«ft8 2©*WSIiBfc5 t 'f — 8 1 ©1*1 

20 LTMm$ntzft3-?®8 3t±s an* h^8 4ti@lf;3^VS 
£««^<r£hT-B£1-3Mm©^tl^ 3 8 2t'«S 
<fc©»#|£oic& ?K f-f-^S?8 lT*&*@#ft©Mift©»i:&3o 
^©fctfK ilO^3-^«IS8 3 0Mi:tWSs #|qH4S«fffl«ft0!l 

25 &^#l*]©£*> f>^-^^?im©^tl^-rv^jl®^|nl^il^^lnl© 

£©£?&3-^©li$&N i*J3-*SBfcfr££>?'^3-^ 



WO 02/27898 



PCT/JPOl/08409 



12 

immm 5 ) 

-^$P*#:8 6 ©^JH®£tM 8 5 ©f*]JS® £ <k a C 

15 -7>U 8 5 Sffl^t)t4: tH. XD y h958 8 fc#Hl bfc^-T 

to JE5I£ 1*1 t fcf b T M ^^J S £ 'J> b T* M h T C & T* t > 

20 (mum 6) 

3-^g|$##:9 0-CHMfcbTl^o 3 o©^ -r 9 9fc*#|i5Jt£fl« 

!Slfc;atll!0«En^'rv>|ql§-r«:to-feEJi*|qI* J lRl< <k$fcS!&!K i^tfr 
25 fovMMfifatemmLrzr- 4 9 9 2 £ U 

to-y-T^-f-^^9 9^Mt§c 3-^gP*:#:9 0 



WO 02/27898 



PCT/JPOl/08409 



13 

itts * p y r«B 9 3 t#HI tfen^#ipf)Mt§l* 
M2 lt^t<t^fi3-^9 6fcfc3o©:r4-;*8B9 4©l*lM 

fil^fiK £?£Ml&tK tSiti#:©^ilJ^^K:«ebfe^'f-^^^ D ^ 
£9 7£V >^«fc^^^t>^-C7 1 ^-^^9 4*81$'*" So 3-^3P 

15 #&9 5{iittt§»ttfcia^is jeti&^ta^s^-r*^^ 

©EE#ft£Ml&fr©Miti£P^-l££^T&3o 3^r^-^^9 
20 4HU 3-#gfl##9 5 ©A-JUMCtM 9 4 ©rtJiSa^^-f" 3 

£5 CJ®^t)-&Sfc^ dft&©-$r£TS®#^*i^ti-Sfc1-3 

fcr-f-.XfiM 4&*E#£fc**£i:"CN XPy hSP9 8 fc^HlbfcP 

(mmms) 



WO 02/27898 



PCT/JPOl/08409 



14 

h-St^-i-T^^o l*]3-^gB#ftl 0 0 

£ G 3-0(7)^^-^^9 9 Its 3-^W10 0O^JSilt:r^-7 
(cbta^^tLfcl^s-^^ 1 0 1 {is *nyM»102 {c^m.bfen 

gP 1 0 1 £3-^«#: 10 0tr^-7g|i9 9J:l:^itauh"e 
EM^CS-#0^ajftT-3-^£a#Gbfci§l§i J: t)s JMifrft©^^ 
£|*]±£i*££ £&Cs HI 2 3 fcmt £5 fc3-*W## 

i o 5 zmMfo<DW.W)fifafcftmB-<>7® 1 o 4 fc*nii3-*«B 1 0 
25 3£#i!k ztzit^j 0 8%mmfa®MW}*ftfcftmr-j 

gfll 0 7 fc*MB7 t >r 106 t"Us iS % 1Z3~?®<D 



WO 02/27898 



PCT/JPOl/08409 



15 

Wi 2 4 IZtjkT X O t3fi3-^ 1 1 1 (DB-ZU*fo iio ©ftm 
fcfc N J -Zffi 10 9 (Dfifflmifm&s MW)fo<DlfeW)l3\*llZtt b 

Tii^bfeff^-eg> t)s 3-£gP#ftl 2 O0^JHJfc>t£$MSj#:©^i& 
#ftMbTM^bfcff^T»fe3o ^ 1 0 9(«tt*M£ 

3-^gi5*fti i o temmfczs-?®*®. 1 1 o o^Mfj^mij^ 

0jSi&#lqH;:¥fT-^ ^Jliil^^ ^ 1 0 9 £&&T 3 fefttli 

OEM£ft£|gIfrft0Mifr#fah-lSc£«fc y-f-Xffi 1 0 9 (± 

tz3 110h^-<-^gP109 ^I^fotSCi:^ 

y h 1 2 2 tSUI bfen ;V*»&fB^-raiK*0«StL4s^|qH4*«l 

20 

(HJStfiJl 0) 

H2 5fcj5s-r<fc5fcfc3-*»l 1 3MM£MH*fc§yi&!9 £ 
bs 3-^gfll 1 3£#&o Cl©M#«fc:SI!ll}&bfcattt«tt*lRltt 



WO 02/27898 



PCT7JP01/08409 



16 

*0«n*<* *i<m««iii*®***«** n *- **** 

Mom****-**"********''********** 



WO 02/27898 



PCT/JPOl/08409 



17 

m * © is h 
£©&?&$©&&£*** ^^fr- mm^ffiZs m 

6. K^5 5tttt«©rtJ^fl!lfc:flb©ai*gSP*tft^feSI*©lfiffl^ 1« 

tf3i$©&Jf ^To 

7. flM4IRfc*> *9-©Jffr£Wr a«f#©l&iaiS ISfc 

#©gsiaf§ 9 -mtmomm ^r, 



WO 02/27898 



PCT/JPOl/08409 



18 

»#©ttBl lHfB«B©«Jf 

# ©15 B!§ 8 JSfBiB ©«Ji 3 7 o 
5 14. |»£3«£«ttfc«37#jHiffl©±ffiX»T8B©£fc&fr-:£ 

t -r * st* ©«e s mumomm 3 r 0 

15 17. »JI&«£8lKfc:SKtt»*# 5 Of*:«t%W±$*tt»*©«H» 

1 6aCB«©«l3 7. 
18. IW*»t*^iMBl 713iOll37o 

1 9 . «tt0»tt«*JS#l6lfcSMi bs «M*#i: bfc^Jf srtr&^Ts 

^^©^©^tl^V^lPl&s ^Jf 3T©f[il#|i^|5l£ftT*fc& 
flft$©4SH$l 9^£fBf<©$Uf 3T 0 - 

2 i. T^^^;i/«jf^{i*i°i'l4mM^^©«ji^T-fet)s £©£ft& 
25 SM*£©i&}£©^;ft^i^ft&s *Ji3roi|iS*iBDi:H*lSlT? 

• &sai*0«5H^ 1 9StS«0SJJB3 7o 

2 3. fctt©«tt«4 5$>r;v#ifljfcafJiU d^#i:bfelSJi37"C 



WO 02/27898 



PCT/JPOl/08409 



19 

li37o 

2 5. «jfr3rtt^|qH4Sa(»ltRfc«fcD«^^ns «Jf ^ T©-£©$isJ 
2 6. ^^^©^a-^^P^s £©^3-^fcftffl'J££l$£^bTlE 

fats «ria^3-^«Bxt±«riBrt3-^aj©^D y hgfltissbfc 
;i>ai&wrsft3-*»xB:rt3-*ffi©-#i^ 

©8tetR*ffitt#£MbfcfcJf 37-?fc3M#©«6H& 1-2 5 
2 7 . «tt#©^3-^»ks £©ft3-#fRfcrtffl3££fi&&tf-bTffi 
ttfcs iiyiB^3-^3U»fBrt3-^©*P y hgfffcSBgbfc 

MfB3^;vgPt*f^^3-^^x{±i*i3-^gP©-^»> 

gjt$©ffiffl& 1 ~ 2 5 ©V^tifr l^fcf3i8©SIM^7'"Cfe5 U- 
2 8. tMR©8tt*R**JibTaUi#i:U - ©*«#©±8B£l8tt« 

tt«Ji*s*efc«k t)-tt*ttjt«§b> £©b#©^&:§:^?svm^ 

2 9 . 8&jS*£^g!fci±N l/-if^^T*^>§lf^©*5H^2 8 £iBi$© 

ii3 7©i^o 



WO 02/27898 



PCT/JP01/08409 




WO 02/27898 



PCT/JP01/08409 




WO 02/27898 



PCT/JP01/08409 




Fig.5 



WO 02/27898 



PCT/JP01/08409 



4/15 





Fig.7 



WO 02/27898 



PCT/JP01/08409 



5/15 



59 




Fig.8 




WO 02/27898 



PCT/JP01/08409 



6/15 




46 



FSg-11 



WO 02/27898 



PCT/JP01/08409 



7/15 





Fig.13 



WO 02/27898 



PCT/JP01/08409 



8/15 




Fig.15 



WO 02/27898 



PCT/JP01/08409 



9/15 



1 



Fig.16 




Fig.17 



WO 02/27898 



PCT/JP01/08409 



10/15 




Fig.19 



WO 02/27898 



PCT/JP01/08409 



11/15 





Fig.21 



WO 02/27898 



PCT/JP01/08409 



12/15 

\ 




105 



Fig.23 



WO 02/27898 PCT/JP01/08409 



13/15 




Fig.25 



WO 02/27898 



PCT/JP01/08409 



14/15 





Fig.26 



WO 02/27898 



PCT/JP01/08409 



15/15 



11 ■■ 




12 •• 




13 • ■ 




14 ■ • 




15a,b 




16 ■ ■ 




17 ■ ■ 


fcB^SP 


21 ■• 




22 ■ ■ 




25 ■ ■ 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/08409 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H02K 33/16 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H02K 33/16 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 11-187620 A (Mabuchi Motor Co., Ltd.), 
09 July, 1999 (09.07.99) (Family: none) 


1-29 


A 


JP 11-18376 A (Koatekku Giken K.K.), 

22 January, 1999 (22.01.99) (Family: none) 


1-29 


A 


US 5924186 A (Matsushita Electric Industrial Co. , Ltd.) , 
20 July, 1999 (20.07.99), 
& JP 9-236123 A 


1-29 


A 


JP 8-98473 A (Copal Company, Limited)., 

12 April, 1996 (12.04.96) (Family: none) 


1-29 ! 


A 


US 5886435 A (James Henry Dymond) , 

23 March, 1999 (23.03.99), 

& CA 2178667 A & CA 2247692 A 


1-29 



I I Further documents are listed in the continuation of Box C. F] See patent family annex. 



* Special categories of cited documents: T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
M E" earlier document but published on or after the international filing "X" 

date 

M L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 November, 2001 (12.11.01) 


Date of mailing of the international search report 
27 November, 2001 (27.11.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No, 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



BBKttK&§- PCT/JP01/08409 



a. m<omt^w<o^m mmmnm (ipo ) 

Int. CT HO 2K 3 3/1 6 



Int. CI 7 HO 2K 3 3/1 6 



B*B*fflif^^ 1926-1996 

ttm&Mmmm-tem 1971-2001 

n*m&mm%%im-&m 1994-2001 

B*mnm%&m:®L 1996-2001 



JP 11-187620 A (v/f*-^-M#ft) 
9. 7^. 1 9 9 9 (0 9. 0 7. 9 9) % 

JP 11-18376 A m&^tt^T'ryfmi) 

22. 1J3. 1 9 9 9 (2 2. 0 1. 9 9), (77 5U^l) 

US 5 9 24186 A (Matsushita Electric Industrial 
Co., Ltd.) 20. 7M. 1999 (20. 07. 99) 
& JP 9-236123 A 



1-2 9 
1-2 9 
1-2 9 



fAj ^iia©fe53s:M^tt^<s -m^mim^-t 

■ho 

TEj H^fflKBW«DWM*^:tt#fFT'&5^, HI&taSIB 



rxj #lcBljl©fcs^TfcoT, a^i^ro^T-^ 
TYJ #treigofe5^T?ifooT N ^gtftiftfctflWljy. 

r&j m-y<T^vyr 5 y-Xift 



12. 11. 0 1 


H^s^o^B 27.11.01 


B*s#fpjf (isa/j p) ; 

Ittf 100-89 15 


^fS## 0 3-3 5 8 1-1 1 0 1 p 1 


3 V 


8 7 18 


m 3 3 5 6 



«PCT/ISA/2 10 ®2^) (1 9 9 8^7J!) 



BRttiB## PCT/JP0 1/0840 9 



C 



Jl#©f£ffl£>#-§- 



A JP 8-98473 A 

.1 2. 4J3. 1 9 9 6 (1 2 



0 4. 9 6), (77 5^41) 



US 5886435 A (James Henry Dymond) 

2 3.3^.1 9 9 9. (2 3.0 3.9 9) 

& CA 2178667 A & CA 2247692 



1-2 9 



1-2 9 



iAPCT/ISA/2 10 (»2^~^©«#) (1 9 9 8¥7J3) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defectsinthe images include but are not limited to the items checked: 

BLACK BORDERS 
>i ^Q^IAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^0COLOR OR BLACK AND WHITE PHOTOGRAPHS 
-GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



